A recently proposed Nordic Sleep Questionnaire (NSQ) comprises 26 questions concerning qualitative and quantitative aspects of the respondent's sleep habits. Its reproducibility was evaluated in 32 spinal cord injured individuals (SCI), 24 men and eight women (23-72 years), and 79 normal subjects, 23 men and 56 women (19-77 years). They completed the NSQ twice at a median interval of 15 days (range 10-26) and 27 days (range 4-103) respectively. The group of normal subjects were evenly divided into group 26, i.e. those who completed the two NSQs within 26 days, and group 27 with 27 days or more between their replies. Generally, group 27 showed no worse test-retest agreement than group 26. In addition, the respondents' answers, with a few exceptions, were reasonably stable in terms of test-retest agreement or standard deviation. The SCI group exhibited the same level of reproducibility, although they had more 'pathology' to report and thus more scope for contradicting themselves. The questions in the NSQ generally were satisfactorily reproducible. However, answers to the or dered five-point questions about sleepiness in the morning and during the daytime ought to be interpreted with caution. The same may be said about the number of minutes required to fall asleep, and the duration of daytime naps.
Introduction
In spinal cord injured (SCI) individuals, obstructive sleep apnoea may contribute to disruption of sleep and be responsible for many of their daytime symptoms.1 As this hypothesis has not been subjected to an epidemiological investigation, we found it to be of interest to do so. In reviewing assess ment methods of sleep, Closs2 found sub jective rating scales inexpensive and simple to use, producing relevant and useful infor mation when assessing sleep satisfaction. Further, self-administered questionnaires were judged to be reliable on test-retest administrations. It was decided to use the newly developed Nordic Sleep Question naire (NSQ)3 for this purpose. As no repro ducibility assessment existed for the NSQ in general, and none at all for an SCI popula tion, we carried out the present reproduci bility study, the point being that test-retest evaluations in one population cannot readily be used in another, if the frequencies of sleep disturbances are different: one runs a risk of overestimating the reliability by relying on data based on normal subjects only.
Questionnaire
The NSQ contains 21 sleep questions (Tables I and II) . Most of the questions can be answered by a tick in the appropriate box, but some must be answered by num bers of minutes, hours, years, or by time of day or night. The last question (not analysed here) is an open one where sleep problems can be described in free text. The question naire generally asks the subject to describe his or her situation during 'the last 3 months'.
In addition there are some introductory questions on job situation, intake of stimu lants (smoking, alcohol, coffee/tea), to gether with questions on the respondent's aThe basic scale for the answer-alternatives is as follows (for exceptions see below): 1 never or less than once per month; 2 less than once per week; 3 on 1-2 days per week; 4 on 3-5 days per week; 5 daily or almost daily. 'Nights' instead of 'days' if more appropriate. The questions generally ask about the past 3 months. b Answer-alternatives: 1 usually I don't wake up at night; 2 once per night; 3 2 times; 4 3-4 times; 5 at least 5 times per night. cAnswer-alternatives: 1 well; 2 rather well; 3 neither well nor badly; 4 rather badly; 5 badly. dAnswer-alternatives: 1 I don't snore; 2 my snoring sounds regular and it is of low voice; 3 it sounds regular but rather loud; 4 it sounds regular but it is very loud (other people hear my snoring in the next room); 5 I snore very loudly and intermittently (there are silent breathing pauses when snoring is not heard and at times very loud snorts with gasping).
height and weight. These introductory ques tions will not be discussed further in this presentation.
In its original form the NSQ is in English, but for the present purpose it was translated into Danish.
Participants
In all, 111 persons were requested to fill in the NSQ. They were all asked without consideration being given to possible sleep disturbances. Two groups were studied. One comprised 32 SCI individuals, 24 men and eight women, aged 23-72 years (mean 42, standard deviation (SD) 13 years). They had spinal cord lesions between C4 and Ll. The other group comprised 79 non-SCI individuals (normal group), 23 men and 56 women, aged 19-77 years (mean 40, SD 13 years; age was unknown for two). No special selection criteria were enforced, either for the SCI or the normal individuals, i.e. no strict representation is claimed. This was because the purpose was to test the reproducibility of the NSQ and not to make an epidemiological investigation at this point.
Methods
All the participants in the study were asked, in a first round, to fill in the self-admin istered NSQ, and to give the authors some indications about the use of the question naire; this was done without the knowledge that they would be asked to fill it in again on a later occasion. The second time they were given the questionnaire, they were specific ally asked to fill it in as well as possible without trying to recall what they wrote the first time. The intended interval between the two rounds was 2-3 weeks, but this rule proved impossible to enforce; see below.
Statistical evaluations
Variables on ordered five-point scales (Table I) were handled by reporting the percentage identical and percentage identi cal-or-adjacent answers. Mean scores for the first and second questionnaire rounds are given in order to pinpoint those items where there is little scope for disagreement in the first place because most participants tick the normal alternative (mean score close to '1'). The quantitative variables (Table II) are evaluated in terms of the error SD. It is calculated as the SD of the subjects' test-retest differences, divided by \12.
Means and SDs for the first and second questionnaire rounds, and test-retest corre lation coefficients are also reported.
Results

Populations
The age distribution in the SCI and the normal groups are comparable, whereas the gender distributions are different, with more women (71 % ) than men in the normal population and the opposite among the SCI individuals (only 25% females).
Interval between questionnaires
Within the SCI group the two question naires were answered at an interval of 10-26 days (median 15 days).
The individuals in the normal group answered the two questionnaires at an interval of 4-103 days (median 27 days).
This group was divided into two according to the number of days between the question naire answers: one within which the number of days was 26 or less (group 26), the other with 27 or more days between the answers of the two NSOs (group 27). Group 26 with 39 individuals was comparable to the SCI group, with the median number of days between the two NSOs being 16 days, whereas it was 41 days among the 40 participants in group 27.
Test-retest findings
Generally, group 27 showed no worse test-retest agreement than group 26, de spite the longer time interval between the NSO administrations. The SCI group ex hibited the same level of reproducibility, although these responders had more 'patho logy' to report and thus more scope to contradict themselves. In a few instances the test-retest data are insufficient for evalu ation of the item (019a and b in particular (Table II». In addition there are questions related to working days (010 (Table I) , 02a, 013a, 014a (Table II» , but these have often been omitted by the SCI partici pants, because fewer in this group have gainful employment. Table I evaluates those 14 aspects of sleep disturbance for which the NSO provides a five-point scale. The reproducibility is satisfactory. As may have been expected, the highest percentage identical answers (100% ) was obtained for questions with mean values of answers near to one (07 and 018 in group 26 and group 27). On the other hand, the questions with the lowest average percentage identical answers were 08 and 09.
In addition to illustrating the moderate sleep problems of SCI individuals, all the data on the quantitative aspects of the subjects' sleep habits (Table II) show that people are able to answer these questions reproducibly in terms of small test-retest differences and high correlations (;?: 0.80, except for five instances out of 32 tests). The few exceptions include 02a and b, and 015b. For the answers to 02a and b it is probably because the distributions are very right-skewed, especially in the SCI group Reproducibility of Nordic Sleep Questionnaire 785 making the correlation coefficient unreli able. Two of the remaining three not so high correlations (0.56-0.73) were also found in the SCI group, but as the error SDs are not here higher than in the other groups, this must be a chance feature of the data.
Discussion
The test-retest procedure is probably the best way to assess the reliability of a questionnaire. 4 In the present study the test-retest analyses have been guided by four considerations. First, the characterisa tion of the reproducibility of any given item must reflect the structure of its reply alter natives (its scale), in our case ordered or quantitative. Second, the purpose of the reproducibility study is descriptive. There is no need, for instance, to perform any formal tests-because there are no fixed standards of performance. Third, if an item shows what everybody would regard as good re producibility, there is no need for further calculations.
Fourth, when a participant filling in the questionnaire genuinely sees himself as mid way between feeling sleepy during the day 'on 1-2 days per week' and 'on 3-5 days per week', he must make an arbitrary choice, and one cannot then hope for 100% test-retest agreement. One may, however, hope for test and retest answers no more than one level apart. Thus, in the case of ordered five-level scales one would regard identical or adjacent alternatives as accept able.
Generally, the authors favour direct characterisation of the 'error of measure ment' inherent in each item because this is what determines how well the item will discern genuine differences in sleep patterns in future studies where situations, such as before and after some intervention, or patient groups of research interest are being compared. It is the error SDs that go into calculations of the necessary sample sizes. Measurement error is directly reflected in the error SD in the case of a quantitative variable and, somewhat less directly, in disagreement rates in the non-quantitative case.
Our correlation coefficients were found to being (Q2a and b). These indications are supported by the study of Carskadon et alll as they found that, in comparison with laboratory data, most subjects consistently underestimated the amount of time slept and overestimated the amount of time it took them to get to sleep. This was con firmed in a later study;12 in addition poor sleepers were found to be significantly more inaccurate in their estimations.
It can be concluded that the questions in the NSQ in general were satisfactorily re producible, in the normal as well as in the SCI population. However, answers to the ordered five-point questions about sleepi ness in the morning (Q8), and during the daytime (Q9) ought to be interpreted with caution. Likewise the quantitative data re garding time required to fall asleep (Q2a and b), and the duration of daytime naps (QI5b) should be used with care.
